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Abstract

Previous measurements between /i = 11.5 - 200 GeV Au+Au collisions for directed flow, v;, of Z meson at STAR (Solenoid Tracker At
RHIC) from the BES-I (Beam Energy Scan program Phase |) have shown negative trend of Z meson flow until 11.5 GeV with conclusions
limited by statistics [1]. We present new measurement from /i = 4.5 GeV Au+Au collisions from the STAR fixed-target run and compare
with the previous data. Within statistical error bars, the new slope at 4.5 GeV is -0.013 0.022 (stat) 0.018 (sys). Further analysis using data
from BES-II (2019-2021) will have better precision due to increased particle acceptance and much higher statistics.

Motivation Analysis Details

Data Set: Particle ldentification

Fixed-target 4.5 GeV Au+Au collision Particle identification has been performed using

Number of events: ~1.28 Million Information about ionization energy loss in TPC
and velocity from TOF.

z mesons have small hadronic cross sections which makes them
less influenced by late stage interactions than other hadrons [2-5].
Thus their anisotropies such as the directed flow should be small
If the system is always in a hadronic phase. On the other hand,
the closeness of 2 mass to the nucleon and its i | [quark
constituents makes them suitable to test the deviation of net-

0+ selection:
Proton: [0.4, 2] (GeV/c)
Pion & Kaon: [0.2, 1.6] (GeV/c)
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slope (dv,/dy).

: : extracted by subtracting the mixed event
Slgnal extraction. The event background, and is fit with a gaussian to find the

plane was built from Beam- peak of the invariant mass. The slope is shown in Fig. 4 The value of (D ) of identified K*, K- and

Beam Counters (BBC) inner involving two random event planes together with published * meson are 637 0.2 (stat),
tiles, then recentered and from the TPC detector. results [1] as a function of 517 0.2 (stat), 925 0.4 (stat) (MeVic)
flattened. Ecy. respectively.
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Due to the STAR EXT Directed T!ow (()20 ég{:sc?ns)gs calculated,
geometry, BBC event plane O v (1)
resolutions, R,,, were where %.is the azimuthal angle of
estimated by the three event meson. Summary

plane method
T First Z meson directed flow result at /it = 4.5 GeV is presented and compared

to other published data at higher energies.

T The 2 meson dv ,/dy at 4.5 GeV FXT is -0.013 0.022 (stat) 0.018 (sys),
consistent with zero and also consistent with the negative values seen
above 11.5 GeV, within statistic and systematic uncertainties.

T Data with larger pseudorapidity acceptance and 100 times as much statistics will
be available from future STAR experiment runs.

References
L. Adamczyk et al. (STAR) 2018 Phys. Rev. Lett. 120 062301
L. Cheng et al. 2003 Phys. Rev. C 68 034910
A. Shor 1985 Phys. Rev. Lett. 54 1122
A. Sibirtsev et al. 2006 Eur. Phys. J. A Rev. Lett. 29(2) 209-220
H. van Hecke et al. 1998 Phys. Rev. Lett. 81 5764
M. Tanabashi et al. (Particle Data Group) 2018 Phys. Rev. D 98 010001
N. Borghini and J.-Y. Ollitrault 2004 Phys. Rev. C 70 064905

N O WN R

L )
BR ____“LM_*'_TJ]

A e A O e e T

e



